The Medical Journal of Australia ISSN: 0025-729X 17 October 2011 195 8 465-468 ©The Medical Journal of Australia 2011 www.mja.com.au Research urn injuries are common. In 2007, 17% of the New South Wales population reported having a burn in the past 12 months, and 7% sought medical treatment. 1 Effective first aid by cooling a burn with cold water provides pain relief, and limits the severity of injury. [2] [3] [4] Although the benefits of cooling burn injuries have been recognised since the time of the Greek physician and philosopher Galen (AD 129-199), there has been little scientific evidence to support recommendations related to optimal temperature, mode of application or duration of cooling. Recent experimental studies have found that water at 12-18°C provides the optimal temperature to cool a burn wound 5, 6 and that 20 minutes is the optimal duration. 7, 8 Cooling for 5, 10 and 30 minutes failed to show significant improvement in burn depth. 7 Cool running water has been shown to be more effective than wet towels or water spray, 9 and ice has been shown to be either ineffective 5 or associated with increased tissue damage. 6 Despite this evidence, there remains wide variation in recommendations available to the public. These studies support the current recommendations of the Australian and New Zealand Burn Association (ANZBA), which are: remove all jewellery and clothing (if not stuck to the burn site) from the burn area; apply running cold tap water for 20 minutes; keep the rest of the patient warm to avoid hypothermia; and never use ice or iced water. 10 We aimed to explore the current understanding and sources of knowledge of burn first aid among the general population of NSW as an indication of the extent to which evidence-based recommendations have been disseminated.
Methods

The survey
The 2007 NSW Population Health Survey was a continuous telephone survey among NSW households between February and December, 2007. Residents living in households with private telephones were contacted using list-assisted randomdigit dialling. One person aged 16 years or older was randomly selected for inclusion. If the selected respondent did not speak English, then the language of choice for conducting the interview was established from one of five community languages. The survey methods are described in detail elsewhere. 11 
Question development
We searched existing surveys 12, 13 and identified questions that were used previously to collect information on knowledge of first aid for burns. We developed a new question to determine the length of time for which respondents would cool a burn and conducted field-testing for this question using the standard protocol of the NSW Health Survey Program. 11 Five ope n-respo nse que stio ns were included in the 2007 survey.
• What is the recommended first aid treatment for a burn or scald?
• When someone has a burn it is recommended that you should apply cold running water. Do you know for how long you should apply cold running water?
• Where do you, or would you, look for information on burns and scalds first aid?
• Have you had a burn or scald in the last 12 months?
• Have you had first aid training in the last 12 months?
Statistical analysis
We analysed data using SAS, version 9.1.3 (SAS Institute Inc, Cary, NC, USA). Survey data were weighted to adjust for the probability of selection and for differing non-response rates among males and females and different age groups. We used the SUR-VEYFREQ procedure (SAS Institute Inc, Cary, NC, USA) to calculate prevalence estimates and 95% confidence intervals. The outcome variable "optimal knowledge" was defined as a response to the question about the duration of the application of cold running water of "20 minutes". Factors associated with optimal first aid knowledge were determined by univariate analysis and tested in the regression model. Main effects and two-way interactions were tested. Backward, stepwise elimination was used to determine the final model, Main outcome measure: Weighted proportion of the population with optimal first aid knowledge for burns.
Results: In total, 7320 respondents were asked questions related to burn injuries and first aid. Of the surveyed population, 82% reported that they would cool a burn with water, and 9% reported that they would cool the burn for the recommended 20 minutes. Few respondents reported that they would remove the patient's clothing and keep the injured person warm. The most common sources of first aid information were a first aid book (42%) and the internet (33%). Speaking a language other than English at home, and being over 65 years of age were associated with a lack of first aid knowledge.
Conclusions:
A minority of people living in NSW know the optimal time for cooling a burn injury and other appropriate first aid steps for burns. This study demonstrates a gap in the public's knowledge, especially among non-English speaking people and older people, and highlights the need for a clear, consistent first aid message. and variables with statistical significance of P р 0.05 were retained. We calculated relative risks (RRs) using Poisson regression with the GEN-MOD procedure (SAS Institute Inc, Cary, NC, USA). 14 
Results
The overall response rate for the 2007 NSW Population Health Survey was 64%. 1 In total, 7320 respondents were asked questions related to burn injuries and first aid.
Knowledge of first aid recommendations
Proportions of respondents who answered the question "What is the recommended first aid treatment for a burn or scald?" in line with ANZBArecommended first aid practice are shown in Box 1. Unprompted, 82% of respondents reported that they would cool the burn with cool or cold water. Overall, 9.4% of respondents (95% CI, 8.4%-10.2%) knew to cool the burn for 20 minutes. Few respondents knew to remove clothing and keep the patient warm (Box 1). Other techniques were suggested by 10.5% (95% CI, 9.2%-11.6%) of respondentsfor example, use of ice or an ice pack (3.1%; 95% CI, 2.5%-3.7%), burn cream (1.5%; 95% CI, 1.1%-2.0%), cold compresses (0.6%; 95% CI, 0.4%-0.8%), and aloe vera (0.4%; 95% CI, 0.2%-0.7%).
Of all respondents, 41.5% (95% CI, 40.1%-42.9%) reported that they did not know for how long cold running water should be applied. Of those who responded that they did know, 77.7% (95% CI, 76.1%-79.4%) nominated an inadequate time to cool the burn wound, 14.6% (95% CI, 13.3%-16.0%) nominated the optimal time and 7.6% (95% CI, 6.6%-8.7%) nominated an excessive amount of time.
Source of knowledge of first aid
The most commonly nominated sources of information on burns first aid were a first aid book (41.7%; 95% CI, 40.2%-43.4%), and the internet (32.9%; 95% CI, 31.4%-34.5%). Health authorities (9.8%; 95% CI, 9.0%-10.7%), doctors surgery (9.7%; 95% CI, 8.9%-10.6%) and friends and family (4.8%; 95% CI, 4.1%-5.5%) were less commonly reported, and just under 3% (2.7%; 95% CI, 2.2%-3.1%) of respondents reported having no information or source of information. Less than 14% of the population (13.6%; 95% CI, 12.4%-14.7%) reported having undertaken a first aid course within the last 12 months.
Factors associated with knowledge of optimal cooling time Our univariate analyses identified a number of factors associated with knowledge of optimal cooling time (Box 2). In the final adjusted model (Box 2), respondents who spoke English at home were more than twice as likely to have knowledge of optimal cooling time as those who spoke a language other than English (RR, 2.45; 95% CI, 1.59-3.78). Respondents who had undertaken a first aid course in the last 12 months were 2.16 times more likely to have optimal knowledge compared with those who had not (95% CI, 1.71-2.74; P < 0.001). Older people (aged 65+ years) were significantly less likely to have optimal knowledge (RR, 0.64; 95% CI, 0.49-0.82; P = 0.007) compared with adults aged 25 to < 65 years.
Discussion
In 2007, over 80% of NSW residents surveyed indicated that they would cool a burn injury with cold running water or by immersing it in cool or cold water. However, fewer than 10% of respondents reported that they would cool a burn injury for the optimal period of 20 minutes. Further, few respondents nominated other first aid steps such as the removing clothing or keeping the injured person warm. To our knowledge, this is the first population-based study to report levels and sources of knowledge of first aid for burns as well as factors associated with optimal knowledge. Our findings were drawn from a telephone survey, and thus there is the potential for selection bias, given that particular subpopulations were excluded, for example, homeless or institutionalised people and those with communication disabilities. Also, as is common with population telephone surveys, the response rate was low. While the effect of these factors has been minimised in our analysis by weighting for probability of selection and differing non-response rates, this cannot entirely correct for selection bias.
Our results are consistent with two clinical reports 15, 16 that indicate that evidence-based recommendations have not yet had an impact on practice. A small study of first aid administered for minor burns in children who presented during 1998-1999 to a hospital in Sydney, NSW, found that nearly all the children (92%) had some cold water applied initially, but only 22% received cooling for 20 minutes. 15 A more recent audit of children who presented with a burn injury to a hospital in Brisbane, Queensland, in 2005 found that 80% of patients had received cold water as first aid, but only 12% had it applied for 20 minutes. 16 Although including only paediatric patients, these studies suggest that first aid knowledge in the Australian community has not changed appreciably in the past decade.
It is likely that the lack of community knowledge of the optimal duration of cooling is related to the inconsistent and often contradictory guidelines provided by first aid organisations and authoritative sources. Although ANZBA recommends 20 minutes of cooling, advice from other authorities ranges from cooling a burn for "at least 10 minutes or until skin returns to normal temperature", 17 to 30 minutes. 13 This lack of consistency is reflected in the wide range of recommendations available to the public in public education materials and on the internet. While internet use at home has increased dramatically in Australia and is a valuable tool for health care, concerns have been raised regarding the quality of information. The only study that has looked specifically at the quality of information on first aid for burns found that the information was often inadequate or inaccurate. 18 We found that respondents who used the internet as their only source of information were less likely to have a correct knowledge of recommended cooling times than those who used other sources of information.
In addition to being inconsistent, burns first aid messages are often unnecessarily complicated. One of the keys to a successful public education campaign identified in the social marketing literature is to "promote single, simple, doable behaviours -one at a time." 19 In contrast, the key first aid messages of the statewide NSW Hot Water Burns Like Fire campaign 13 contained four somewhat detailed steps -three of which covered first aid, and a fourth that recommended seeking medical care if the scald involved the face or was larger than the palm of the hand. An evaluation 13 of the campaign message found a statistically significant increase in the proportion of people who reported they would seek medical assistance, but a small decrease in the proportion of respondents who reported that they would immerse a burn in cool water, suggesting that the cooling message may have been lost in the volume of information provided. It has been estimated that up to a quarter of the Australian population 20 has suboptimal health literacy levels, further highlighting the need for a simple, cohesive message.
Concerns have been raised that the advice to apply cool running water over a burn injury may need to be tempered for large burns and small children, to prevent hypothermia. However, a large, multimedia, burns first aid education campaign conducted in New Zealand advocated cooling for between 10 and 30 minutes and did not highlight the possibility of developing hypothermia. Despite the simple message, no cases of hypothermia were identified either before or after the campaign. 21 While the general population lacks optimal first aid knowledge, our study highlights an even greater lack of knowledge among two subpopulations -non-English speaking people and older people. This lack of knowledge is particularly notable for older Australians, as they are overrepresented among hospitalisations for burn injury. 22 Because more than 70% of Australians over 75 years of age attend a general practitioner more than four times a year, 23 GPs are ideally placed to provide appropriate burns first aid information to this vulnerable group.
Our results highlight the value of recent first aid training for disseminating evidence-based recommendations in the community. Ways of increasing the availability of first aid courses, such as through inclusion as a component of the secondary school curriculum or better access in the workplace, should be considered.
Despite a high level of general awareness about the application of cool water as first aid for a burn in NSW over the past 10 years, people lack more specific knowledge. We suggest that it is time for the major medical and first aid bodies in Australia to review their first aid recommendations in light of the recent experimental studies 5-9 and to work towards promoting consistent and simple recommendations for Australians. We also suggest that targeted, culturally appropriate age and appropriate educational campaigns are required if the knowledge differential is to be redressed.
